wo 2005/097731 



PCT/GB2005/001364 



CLAIMS 

1. An ionic liquid comprising an anion and a cation characterised in that the 
cation is a nitrogen-containing cation of the formula (T) 

in which R is a hydrocarbyl group optionally substituted with by one or more 
substiLtuents selected from nitrogen-containing fimctional groups (including nitrile, 
nitro or amino or another basic mtrogen-containiag functional group), thiol, alkythio, 
sulphonyl, thiocyanate, isothiocyanate, azido, hydrazino, halogen, alkyl optionally 
interrupted by one or more ether or thioether linkages, alkoxy, alkenyl, hydroxy, 
carbonyl (including aldehyde or ketone), carboxyl, boronate, silyl and substituted 
amino (e.g. mono- or di-alkylamino or alkyamido); and 

R' and R' % which may be the same or different, each represent H or R; 

or any two or three of R, R' and R" may be joiaed together with the N to form a 
cyclic group. 

2. An ionic liquid as claimed in claim 1 wherein R' and R' ' are H. 

3. An ionic liquid as claimed in claim 1 wherein R' and R" are different and 
have the same meaning as R. 

4. An ionic liqxiid as claimed in claim 1 whereia the iomc liquid consists of an 
anion and a cation as defined in claim 1 . 

5. An iordc liquid as claimed in claim 1 wherein the cyclic group is a 
cyclohydrocarbyl or heterocyclyl group. 
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6. An ionic Kquid as claimed m claim 5 whereia the cyclic group is not aryl or 
heteroaryL 

7. An ionic liquid as claimed iq claim 1 whereia R is substituted with a moiety 
selected from the group consisting of alkenyl, hydroxyl, amino, thio, carbonyl and 
carboxyl groups. 

8. An ionic liquid as claimed in claim 7 whereia R is substituted with a hydroxyl 
or amino group. 

9. An ionic liquid as claimed ia claim 1 wherein R is a hydroxyalkyl group 
having 1, 2, 3, 4, 5 or 6. C atoms. 

10. An ionic liquid as claimed in claim 9 whereia the hydroxyalkyl group has a 
hydroxyl moiety on its free, terminal carbon. 

11. An ionic liquid as claimed in claim 9 or 10 wherein R is a polyol having 2 to 
6 C atoms. 

12. An ionic liquid as claimed in claim 1 1 wherein R is a di-alkanol, tri-alkanol 
or tetra-alkjanol group. 

i 

13. An ionic liquid as claimed ia claim 12 whereia the cation is an 
ethanolanmionium, N-(alkoxyethyl)ammonium, N-methylethanolammonium, N,N- 
dimethylethanolammomuin, diethanolammonium, N-alkyldiethanolammonium, N,N- 
di(alkoxyalkyl)anamonium or triethanolammonium ion. 

14. An ionic liquid as claimed ia claim 13 wherein the cation is a 
methylethanolammonium, HN-dimethylethanolanimomiim, N, N- 
di(methoxyethyl)ammonium) or butyldiethanolammooium ion. 
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15. An ionic liquid as claimed in claim 1 wherein R is an aaninoalkyl group 
having 2 to 8 C atoms 

16. An iomc liquid as claimed ia claim 15 whereia the aminoalkyl is a di or tri- 
atniaoalkyl group. 

17. An ionic liquid as claimed in claim 1 wherein R is putrescine, piperidiae or 
tropine. 

18. An ionic liquid as claimed in claim 1 wherein the cation is selected from the 
group consisting of an ethanolammoniimi, dietharxolammonium, N- 
butyldiethanolammomimi, N-methylethanolainmomrmi; N,N- 
dimethylethanolammonium, putrescioium, l-(3-hydroxypropyl)putrescinium, or N- 
(3-hydroxypropyl)-N-methylcyclohexylammonium cation. 

19. An ionic liquid as claimed in claim 18 wherein the cation is N- 
butyldiethanolammonium, N-methylethanolammonium, 
di(methoxyethyl)ammomum, N^N-dimethylethanolammonium, putrescinium, l-(3- 
hydroxypropyl)putrescinium, or N-(3-hydroxypropyl)-N- 
methylcyclotiexylammonium ion. 

20. An ionic liquid as claimed in claim 1 wherein the anion is selected firom the 
group consisting of halogenated inorganic anions, nitrates, sulphates, phosphates, 
carbonates, sulphonates and carboxylates. 

21. An ionic liquid as claimed ia claim 20 whereia the sulphonates and 
carboxylates are alkylsulphonates and alkylcarboxylates respectively. 

22. An ionic liquid as claimed in claim 21 wherein the alkyl group is a moiety 
selected from atkyl and alkyl substituted at any position with alkenyl, alkoxy. 
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alkeneoxy, aiyl, aiylalkyl, atyloxy, amino, aminoalkyl, fhio, thioalkyl, hydroxyl, 
hydroxyaJkyl, carbonyl, oxoalkyl, carboxyl, carboxyalkyl or halide function, 

23. An ionic liquid as claimed in claim 1 wherein the anion is selected from 
bis(trifluoromethylsulphonyl)imide, carbonate, hydrogen carbonate, sulphate, 
hydrogen sulphate, silicate, phosphate, hydrogen phosphate, dihydrogen phosphate, 
metaphosphate, methanesulphonate, trifluoromethanesulphonate, 
ethylenediaminetetraacetate, chloride, bromide, iodide, hexafluorophosphate, 
tetrafluoroborate, trifluoroacetate, pentaQuoropropanoate, heptafluorobutanoate, 
oxalate, formate, acetate, propanoate, butanoate, pentanoate, hexanoate, heptanoate, 
octanoate, nonanoate, decanoate, benzoate, benezenedicarboxylate, 
benzenetricarboxylate, benzenetetracarboxylate, chlorobenzoate, fluorobenzoate, 
pentachlorobenzoate, pentafluorobenzoate salicylate, glycolate lactate, pantothenate, 
tartrate, hydrogen tartrate, mandelate, crotonate, malate, pyruvate, succinate, citrate, 
fumarate, phenylacetate 

24. An ionic liquid as claimed in claim 23 wherein the anion is an organic 
carboxylate. 

25- An ionic liquid as claimed in claim 1 wherein the ionic liquid is selected from 
v the group consisting of: \ 

Ethanolammonium formate 
Ethanolanmaonium acetate 
Ethanolammonium propanoate 
Ethanolammonium propanedioate 
Ethanolammonium butanoate 
Ethanolanmaonium butenoate 
Ethanolammonium butanedioate 
Ethanolammonium pentanoate 
Ethanolammonium pentanedioate 
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EthanolammoDitmi pentenoate 
Elhanolammoiiima hexaaoate 
Ethanolaamionitiiri hexanedioate 
Ethaaolammomunx hexenoate 
EthaQolanmiomtim heptaaoate 
Ethanolammonium heptanedioate 
Ethanolanimoniutri heptenoate 
Ethanolaimnomum. octanoate 
Ethanolatmnomum octanedioate 
Ethanolaimnoiutmi octenoate 
Ethaaolalnmoniutn nonanoate 
Eliiaaolariimomum nonanedioate 
Ethaaolammonitun nonenoate 
Ethanolammomutn decanoate 
Efhanolaxmnomum decanedioate 
ElJiaQolammomum decenoate 
Ethanolatnmonixxtn undecanoate 
Ethaaolammomum imdecanedioate 
Ethaaolarninomuni undecenoate 
EthanLolaaunonium dodecaaoate 
Ethaaolammonium dodecanedicarboxylate 
Ethanolammonium dodecenecarboxylate 
Ethaaolammonium cyclohexanecarboxylate 
Ethanolammonium cyclohexenecarboxylate 
Ethanolammonium phenoxide 
Ethanolammonium benzoate 
Ethanolammonium benezenedicarboxylate 
Ethanolammonium benzenetricarboxylate 
Ethanolammonium benzenetetracarboxylate 
Ethanolammonium chlorobenzoate 
Ethanolamutnonium fluorobejozoate 
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Eliianolammojoium pentachlorobenzoate 
Ethanolammonium pentaflixorobenzoate 
Ethanolarnmoniiitn salicylate 
Ethanolammoniuin glycolate 
Ethanolammomum lactate 
Ethanolammoniimi paatothenate 
Ethaaolammomutn tartrate 
Ethaaolammoiiium hydrogen tartrate 
Ethanolammoiiiiim mandelate 
Ethaaolaramomum crotonate 
Ethanolammomum malate 
Ethanolammoniimi pyruvate 
EthanolaDomonium succinate 
Ethanolammoniutn citrate 
Ethanolammonium fumarate 
Ethanolammonium phenylacetate 
Ethanolammojtuum oxalate 

Ethanolammonium bis(trifluoromethylsiilphonyl)imide 
Ethanolammomum carbonate 
Ethanolammonium hydrogen carbonate 
Ethanolammonium sulphate 
Ethanolammonium hydrogen sulphate 
Ethanolammonium phosphate 
Ethanolammonium hydrogen phosphate 
Ethanolammonium dihydrogen phosphate 
Ethanolammonium meiiianesulfonate 
Ethanolammonium trifLuoromethanesulphonate 
Ethanolammonium ethylenediaminetetraacetate 
Ethanolammonimn hexafluorophosphate 
Ethanolammonium tetrafluoroborate 
Ethanolammomum trifluoroacetate 
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Efhaaolammomum pentafluoropropanoate 
Ethanolammomum heptadfluorobutaaoate 
Ethanolaramomixm phosphoenolpyruvate 

Ethaaolarmnonium nicotinainide adenine dinucleotide phosphate 

Ethanolammomum adenosinephosphate 

Ethanolammonium adenosme diphosphate 

Ethanolammomum adenosine triphosphate 

Ethanolammomum oxyniacate 

Ethanolammomum nitrate 

Ethanolammonium nitrite 

Diethanolammonium bromide 

Diethanolammonium iodide 

Diethanolammonium formate 

Diethanolammonium acetate 

Diethanolammonium propanoate 

Diethanolammonixmi propanedioate 

Diethanolammonium butanoate 

Diethanolammonium butenoate 

Diethanolammonium butanedioate 

Diethanolammonium pentanoate 

Diethanolammoniimi pentanedioate 

Diethanolammonium pentenoate 

Diethanolammonium hexanoate 

Diethanolammonium hexanedioate 

Diethanolammonium hexenoate 

Diethanolammonixim heptanoate 

Diethanolammonium heptanedioate 

Diethanolammonimn heptenoate 

Diethanolammonium octanoate 

Diethanolammonium octanedioate 

Diethanolammonixmi octenoate 
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DiethatLolaiiiaiomiim nonanoate 
Diethanolammomum nonanedioate 
Diefhanolammonium nonenoate 
Diethanolammomum decanoate 
Diethanolammonitim decanedioate 
Diethaaolammonitttn decenoate 
Diethanolammonium xindecanoate 
Diethanolammonitim undecatiedioate 
Diethanolammomum xmdecenoate 
Diethanolammonixim dodecanoate 
* Diethanolammonium dodecanedicarboxylate 
Diethanolammonium dodecenecarboxylate 
Diethanolammonium cyclohexanecarboxylate 
Diethanolammonium cyclohexenecarboxylate 
Diethanolammonium phenoxide 
Diethanolammoniimi benzoate 
Diethanolammomum benezenedicarboxylate 
Diethanolammonium benzenetricarboxylate 
Diethanolammonium benzenetetracarboxylate 
Diethanolammonium chlorobenzoate 
DiethanolammonixHn fluorobexizoate 
Diethanolammonium pentachlorobenzoate 
Diethanolammonimn pentafluorobenzoate 
Diethanolammonium salicylate 
Diethanolammoniimi glycolate 
Diethanolammonium lactate 
Diethanolammonium pantothenate 
Diethanolaramonium tartrate 
Diethanolammonium hydrogen tartrate 
Diethanolammonium mandelate 
Diethanolammonium crotonate 
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Dielhaaolammojtuiim malate 
Diethanolanraioniim pyruvate 
Diethanolammoniiim succinate 
Diethanolaimnoniuai citrate 
Diethanolammomum ftimarate 
Diethauolainmordum phenylacetate 
Diethanolammomum oxalate 

Diethanolammomum bis(tri£luoromethylsulplionyl)imide 
Diethaaolammoriiimi carbonate 
Diethanolammomum hydrogen carbonate 
Diethaaolammonium phosphate 
Diethanolammoniimi hydrogen phosphate 
Diethaaolammonium dihydrogen phosphate 
Diethaaolammonium methanesulphonate 
Diethaaolammonium trifluoromethanesulphonate 
Diethaaolammonium ethylenediaminetetraacetate 
Diethanolanmioniiim hexafluorophosphate 
Diethaaolammonium tetrafluoroborate 
Diethaaolammoniimi trifluoroacetate 
Diethaaolammonium pentafliaoropropanoate 
Diethanolammonium heptaflxiorobutanoate 
Diethaaolaomionium phosphoenolpyruvate 

Diethanolammonium nicotinamide adenine diaucleotide phosphate 
Diethanolaromonium adenosinephosphate 
Diethanolammonium adenosine diphosphate 
Diethaaolammonium adenosine triphosphate 
Diethaaolammoniimi oxyniacate 
Diethanolammonium nitrate 
DiethanolanmoLonium nitrite 
N-Butyldiethaaolanmionimn chloride 
N-Butyldiethanolanunonium bromide 
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N-Bu1yldiethanolaiiamordxxai iodide 
N-BulyldiethanolanunoiiiiJtn formate 
N-Butyldiethanolamm omixm acetate 
N-Butyldiethanolammonium propaaoate 
N-Butyldiethanolammomum propanedioate 
N-Butyldiethanolanimomiim butanoate 
N-ButyldieiiiaaolammoiiiuxQ butenoate 
N-Butyldiethaaolammomum butanedioate 
N-Butyldiethanolammonitam pentaaoate 
N-Bulyldiefhanolaoimoiiiiim pentanedioate 
N-Butyldiethanolammoniuin pentenoate 
N-Butyldiethanola m monium hexanoate 
N-Butyldiethanolaiimiomiam hexenoate 
N-Butyldiethanolammonixxtn heptanoate 
N-Butyldieliiaaolammoiiium heptaaedioate 
N-Butyldiethaaolammonium heptenoate 
N-Butyldiethanolammordixm octanoate 
N-Bulyldiefhaaolamtnoiuixm octanedioate 
N--Butyldiethanolaii3moiiium octenoate 
N-Butyldiethanolammonium nonanoate 

N-Butyldiethaaolammoniimi nonanedioate ^ 

N-Butyldiethanolammordum nonenoate 

N-Butyldiethanolammonitxm decanoate 

N-Butyldiethanolammonimn decanedioate 

N-Butyldiethanolammonium decenoate 

N-Butyldiethanolammoniimi imdecanoate 

N-Butyldiethaaolammonium undecanedioate 

N-Butyldiethanolammonimn undecenoate 

N-Butyldiethanolammonimn dodecanoate 

N-Butyldiethanolammonium dodecanedicarboxylate 

N-Butyldiethanolammonixmi dodecenecarboxylate 
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N-Butyldiethanolaiimoniixm cyclohexanecarboxylate 
N-Butyldiethanolammomuin cyclohexenecarboxylate 
N-Butyldiethanolarrmiomxxm phenoxide 
N-Bulyldiefhanolairuxioniiim benzoate 
N-Biityldietiianolaramonixuii benezenedicarboxylate 
N-Butyldiethanolaoimonixuii benzenetdcarboxylate 
N-Butyldielhanolatmnonitiin benzenetetracarboxylate 
N-Butyldiethanolammoniixm chlorobenzoate 
N-Butyldiefhanolammonitira fluorobenzoate 
N-Butyldiefhanolai33momiuxi pentachlorobenzoate 
N-Bu1yldiefhaQolannnoniixm pentafluorobenzoate 
N-Butyldiethanolaiiamoniuai salicylate 
N-Bulyldiethaaolammoniurn glycolate 
N-ButyldiethanolarDmonittm lactate 
N-Butyldiethaaolainmomiiai pantothenate 
N-Butyldiethanolammomum tartrate 
N-ButyldiethaQolaomiomxim hydrogen tartrate 
N-Butyldiethariolatmnomtim mandelate 
N-Butyldiethanolammoriiirai crotonate 
N-Bntyldiethanolanunonitim malate 
N-Butyldiethaaolainmotdtira pyruvate \ 
N-Butyldiethanolammoniixm succinate 
N-Butyldiethanolammonium citrate 
N-Butyldiethanolammonium fiimarate 
N-Butyldiethanolanunonium phenylacetate 
N-Butyldiethauolanimoiiiuixi oxalate 

N-Butyldiethanola333momum bis(trifluoromefhylsulphonyl)imide 
N-Butyldiethauolammomxim carbonate 
N-BulyldtefhanolarmnoniurEi hydrogen carbonate 
N-Butyldiefhaaolammordum. sulphate 
N-Butyldiethanolammonium hydrogen sulphate 
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N-Butyldiethanolattimomum phosphate 
N-Butyldiethanolaiiimomxnn hydrogen phosphate 
N-Butyldiethaaolaxiimomutn dihydrogen phosphate 
N-Bulyldiethanolaaimomuin methanesxxlphonate 
N-Bulyldiethaaolammomiim trifluoromethanesulphonate 
N-Butyldiethaaolammordiim ethylenediaminetetraacetate 
N-ButyldiefhaaolaDamonium hexafluorophosphate 
N-ButyldiethaaolammoniiHn tetrafluoroborate 
N-Butyldiethanolaaimomtrm trifluoroacetate 
N-Butyldiethanolainmoiiium pentafluoropropaaoate 
N-Butyldiethaaolamiriomtim heptafluorobutanoate 
N-Butyldiethanolammomma phosphoenolpyruvate 

N-Butyldiethanolanrnionivitn nicotinamide adenine dinucleotide phosphate 
N-Butyldiethanolatmriomum adenosinephosphate 
N-Butyldiethanolanuaonium adenosine diphosphate 
N-Butyldiethanolammordum adenosine triphosphate 
N-Btityldiethanolammoniimi oxyniacate 
N-Bntyldiethanolammoaodtim. nitrate 
N-Butyldiethanolatnraonium nitrite 
N,N-Dimethylethaaolammoniimi bromide 
N^N-Dimethylethanolammonium iodide 
N^N-Dimethylethanolammonium formate 
NsN-Dimethylethanolammonium acetate 
N^N-Dimefhylefhanolammonium propanoate 
NJSf-Dimethylethanolammonimn propanedioate 
NjN-Dimethylethanolammoninm butanoate 
NjN-Dimethylethaaolammoninm butenoate 
NjN-Dimethylethanolammonium butanedioate 
N^N-Dimethylefhanolammomnm pentaaoate 
N5N-Dimeth.ylethaQolammonix3m pentanedioate 
NjN-Dimethylethanolammoiiiitm pentenoate 
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N^N-Dimethylethaaolarimiomiim hexanoate 
N,N-DimelJiylefh.anolanmiomiim hexenoate 
N^N-Dimethyletlianolainmomum heptaaoate 
N,N-Dimethylethanolanimomxim heptanedioate 
N^N-DimethylethanolammoniiJin heptenoate 
NjN-Dimethylethanolaiimiomum octaaoate 
N,N-Dimethyle1hanolaaimomum octaaedioate 
N,N-Dime1hylethanolaimnomum octenoate 
N,N-Dimethylethanolai3amomiiin nonanoate 
NsN-Dimeliiylethanolammomum nonanedioate 
NjN-DimethylelhanolaiiMnoniiim nonenoate 
N,N-Dimethylethanolammonium decaaoate 
N,N-Dimethylethanolaminomum decaaedioate 
N^N-Dimethylelhanolammordtim decenoate 
N^N-Dimethylethanolaoimoidiim undecanoate 
N,N-Dime11iylethanolaiximoniiim undecaaedioate 
N^N-Dimelliylethaiiolammomiim imdecenoate 
N,N-Dimefhylethaiiolaiiimomiim dodecaaoate 
N,N-Dime1iiylefhaiiolaiiimomum dodecaaedicarboxylate 
NjN-Dimeliiylethaxiolanmiordmn dodecenecarboxylate 
N^N-DimethylethaoQolaiiimojQiuin cyclohexaaecarboxylate 
N^N-Dimethylethaaaolammomixai cyclohexenecarboxylate 
NjN-Dimethylethanolammonium phenoxide 
NjN-Dimethylethaiaolammom^ benzoate 
N^N-Dimethylethanolaxamonium benezenedicarboxylate 
N^N-Dimethyletiianolaamiomum benzenetricarboxylate 
N^N-Dimeliylethaaolaamomttiii benzenetetracarboxylate 
NjN-Dimethyleliiaaolanimord^^ chlorobenzoate 
N,N-DimethylethaaolaiTtmoniiim fluorobenzoate 
NjN-Dimethylethaaolammonixxtn pentachlorobenzoate 
N,N-Dimethylethaaolammomuin pentafluorobenzoate 
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N,N-Dimethylefhaaolaimnoniiim salicylate 
NjN-Dimeliiylelliaaolammordxjm glycolate 
N^N-Dimethylethaaolammonixim lactate 
HN-Dimethylethanolanimomiiin pantothenate 
HN-Dimethylethanolammordttm tartrate 
NjN-Dirnethylelhanolammorduin hydrogen tartrate 
N^N-Diniethyleliiaaolaiiiraomum mandelate 
N^N-Dimethylethanolamraoiiiiitn crotonate 
N^N-Dimethyleliianolamniomiim malate 
N^N-Dimethylethanolammoniimi pyruvate 
N^N-Diiuethylethanolaiiimoiuiim succinate 
N,N-Dimethylethanolamniomum citrate 
NjN-Dimethylethanolammonixim fumarate 
HN-Diniefhylethanolainnioniiini phenylacetate 
N,N-Dimethyletlianolammonium oxalate 

N,N-Dimethylethanolanmionium bis(trifluoromethylsulphonyl)imide 
N^N-Dimethylethanolamnioiuxnn carbonate 
NjN-Dimethylethanolainniomum hydrogen carbonate 
N,N-Dinaethyle1±ianolamnionium sulphate 
N,N-DiniethylethanolanHnonitan hydrogen sulphate 
HN-Dirnethylethanolardmomxim phosphate 
HN-Dimethylethanolarnmonitmi hydrogen phosphate 
N^N-Dimethylethanolaromonium dihydrogen phosphate 
N^N-Dirnethylethanolarnnioniiim methaaesulphonate 
N,N-Dimethylethanolammonium trifluoromethanesulphonate 
N,N-Dimethylethanolaamiomuni ethylenediaminetetraacetate 
N,N-Dime1hyle1iianolammorduni hexafluorophosphate 
N^N-Diniethylethanolammoniimi tetrafluoroborate 
NjN-Dirnethylethanolanmiomiuii trifluoroacetate 
NjN-Dimethylethanolanunonium pentafluoropropanoate 
N,N~Dimethyleth.anolatiHnoniuni heptafluorobutanoate 
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N,N-Dimetiliyletiianolammonium phosphoenolpyruvate 

HN-Dimethylethanolaiiimoniiim nicotinamide adejoine dinucleotide phosphate 

N^N-Dimethylethanolammonitrai adenosinephosphate 

N,N-DimethylethanolairLmoniiim adenosine diphosphate 

NjN-Dimethylethanolaimnomuin adenosine triphosphate 

N,N-Dimethylethanolanmioniimi oxyniacate 

N^N-Dimethylethanolammoniiim nitrate 

N,N-Dimethylethanolammonium nitrite 

N-Methylethaaolammomum bromide 

N-Methyiethanolammonium iodide 

N-Methylethanolamniomtim formate 

N~Methylethanolainmomum acetate 

N-Methyiethanolammonium propanoate 

N-Methylethanolammoninm propanedioate 

N-Methylethanolammonium butanoate 

N-Methylethanolammonium bntenoate 

N-Methylethanolammonixma butanedioate 

N-Methylethanolanmionium pentanoate 

N-Methylethanolammonium pentanedioate 

N-Methylethanolammonium pentenoate 

N-Methylethanolammonimn hexanoate 

N-Methylethanolammonium hexenoate 

N-Methylethanolammoniimi heptanoate 

N-Methylethanolammonium heptanedioate 

N-Methylethanolammonium heptenoate 

N-Methylethanolammonium octanoate 

N-Mefhylethanolanmionium octanedioate 

N-Methylethanolammonixma octenoate 

N-Methylethanolammonium nonanoate 

N-Methylefhanolammonium nonanedioate 

N-Methylethanolammonium nonenoate 
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N-Mel3iylethanolaimnoiiium decanoate 
N-Methylefhanolammomum decanedioate 
N-Methyleliianolaimnoiiium decenoate 
N-MethylelJianolammordxim imdecanoate 
N-Me1±iylethanolaiiimonixnn xmdecanedioate 
N-Methylethaaolaamnomtiin imdecenoate 
N-Methylethanolammomutn dodecanoate 
N-Methylelhanolammonium dodecanedicarboxylate 
N-Methyleliianolammonium dodecenecarboxylate 
N-MefhylelhanolaimrLoiiium cyclohexanecarboxylate. 
N-MeliiylethanolaEDmonium cyclohexenecarboxylate 
N-Me1iiylethaQolainmonitun phenoxide 
N-Melhylethanolammoiiiura benzoate 
N-MethylethanolammoBium benezenedicarboxylate 
N-Methylethanolammomum benzenetricarboxylate 
N-Metb.yle1banolaminonitim benzenetetracarboxylate 
N-Methylethanolanmioniiim chlorobenzoate 
N-Meliiylethanolaimnoniiim fluorobenzoate 
N-Melhyletiianolaimnoniimi pentachlorobenzoate 
N-Methylettiaaolaiimiomum pentafluorobenzoate 
N-Methylelhanolaimnoiiititn salicylate 
N-Melhylethaaolammoniiim glycolate 
N-Methylethanolammonium lactate 
N-Methylethanolammomtim pantothenate 
N-Methylethanolanunonium tartrate 
N-Methylefhanolanunomum hydrogen tartrate 
N-Methylethanolammomnm mandelate 
N-Methylethanolanunoniiim crotonate 
N-Metbylethanolammonium malate 
N-Methyletiianolaiimionimn pyruvate 
N-Methyleliianolanunomtim succinate 
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N-Methylethanolaiiimomum citrate 
N-Metiiylethanolattmnomiim fiimarate 
N-Methylethanolammonitun phenylacetate 
N-Methyletiiaiiolammonixmi oxalate 

N-Methylethaaolammonium bis(trifluorome1]iylsidphonyl)iimde 
N-Methylethaaolammoiiixrai carbonate 
N-Methylefhanolanmiomiim hydrogen carbonate 
N-Methylethanolamnaomixtn sulphate 
N-Methylethanolammordum hydrogen sulphate 
N-Methylethanolammonium phosphate 
N-Methylefhanolarnraomiiin hydrogen phosphate 
N-Methylethaaolammonium dihydrogen phosphate 
N-Methylethanolammojoiuin methaaesulphonate 
N-Methylethanolammonixmi trifluoromethaaesulphonate 
N-Methylethanolanunonium ethylenediaminetetraacetate 
N-Methylethanolanmioniuni hexafluorophosphate 
N-Methylethanolanimonitrai tetrafluoroborate 
N-MethyletharLolacQnaonium trifluoroacetate 
N-Methylethanolatrnnonium pentafluoropropaaoate 
N-Mefhylethanolammonium heptafluorobutanoate 
N-Methylethanolammonium phosphoenolpyruvate 

N-Methylethanolammonium nicotinamide adenine dinucleotide phosphate 
N-Methylethanolammonium adenosinephosphate 
N-Methylethanolammonium adenosiae diphosphate 
N-Methylefhanolammonium adenosiae triphosphate 
N-Methylethanolammonium oxyniacate 
N-Methylethanolammonium nitrate 
N-Methylethanolammoniimi nitrite 
N,N-Di(methoxyethyl)ammonium chloride 
N,N-Di(methoxyethyl)acQmonium bromide 
N:>N-Di(methoxyethyl)anmionium iodide 
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N5N-Di(metiioxyethyl)aHnnomiHn formate 
N5N-Di(met]ioxyethyl)aiiimomum acetate 
N5N-Di(methoxyethyl)aminonixnn propanoate 
N5N-Di(mefhoxyethyl)ammoniura propariedioate 
N5N-Di(methoxyethyl)aimnoiiiiini. butanoate 
N5N-Di(methoxyethyl)anunoiiirim butenoate 
N5N-Di(methoxyethyl)ammonium butaaedioate 
lNl5N-Di(metho3g^ethyl)aiimoiiium pentanoate 
N5N-Di(methoxyefbyl)airimoiuum pentanedioate 
]Sr5N-Di(methoxyethyl)aJiiinordum pentenoate 
ISf ,N-Di(melJioxyethyl)ammomiim hexaaoate 
N,N-Di(methoxyethyl)ammomxHn hexenoate 
lSr,N-Di(methoxyethyl)ammonixmi heptanoate 
N,N-Di(methoxyethyl)arQmomxitn heptanedioate 
N 5N-Di(methoxye1b^yl)aniinonium heptenoate 
]Sr,N-Di(methoxyethyl)ammomTmi octanoate 
N5N-Di(methoxyethyl)ainmomiim octanedioate 
]Sr,N-Dx(methoxyethyl)atimiomiim octenoate 
N,N-Di(methoxyethyl)aiiicaoniiim nonanoate 
N,N-Di(mefhoxyethyl)ainmoiiium nonaaedioate 
N5N-Di(methoxyethyl)aimnomTitn nonenoate 
N5N-Di(methoxyethyl)atrimomurn decanoate 
]Sr5N-Di(methoxyethyl)arrxcnomxim decanedioate 
N,N-Di(methoxyethyl)arDmomiim decenoate 
M5N-Di(methoxyethyl)aiimioiuum undecaaoate 
N^N-Di(methoxyethyl)ammordum undecanedioate 
N,N-Di(mefhoxyefhyl)anaLaiorduin undecenoate 
N,N-Di(mefhoxyethyl)aimnoiui!m dodecanoate 
N,N-Di(methoxyefhyl)aiiimoniiim dodecanedicarboxylate 
Nj,N-Di(methoxyethyl)ammoniiiin dodecenecarboxylate 
Ns,N-Di(methoxyethyl)aaimoniiim cycloh^ 
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N,N-Di(methoxye1hyl)aimnoni\im cyclohexenecarboxylate 
N,N-Di(methoxyefhyl)anitrLoiuura phenoxide 
N,N-Di(methoxyetiiyl)animomum benzoate 
N5N-Di(methoxyethyl)annnonitiin benezenedicarboxylate 
N5N-Di(methoxyethyl)ammoiiiuni benzenetricarboxylate 
N,N-Di(methoxye1hyl)aimnomiim benzenetetracarboxylate 
N5N-Di(methoxye1byl)aimnoBiiini chlorobenzoate 
N5N-Di(methoxyethyl)airimordijm fluorobenzoate 
N5N-Di(methoxyethyl)ammoBitim pentachlorobeiizoate 
N,N-Di(methoxyethyl)aiiiinordtan pentafluorobenzoate 
N5N-EH(me1h^oxyethyl)ai2miomtiin salicylate 
N5N-Di(methoxyethyl)atiimomuni glycolate 
Nj,N-Di(methoxyethyl)atmnoiiitttn lactate 
N5N-Di(inethoxyethyl)atmnonixjini pantotlienate 
N5N-Di(methoxyethyl)ammoiuutn tartrate 
N5N-Di(metboxyethyI)aiimionixHn hydrogen tartrate 
N5N-Di(methoxyethyl)aaimoriitun mandelate 
N,N-Di(methoxyetbyl)ammomxmi crotouate 
N5N-Di(methoxyethyl)anmiomum malate 
N5N-Di(raethoxyethyI)ammoniiira pyruvate 
N,N-Di(methoxyethyl)aimnomiJin succinate 
N,N-Di(methoxyethyl)anHnotiium citrate 
N5N-Di(methoxyethyl)anirnoiiiura fumarate 
N,N-Di(methoxyethyl)anHnoiuum phenylacetate 
N,N-Di(nietlioxyethyl)aamiomum oxalate 

N5N-Di(methoxyethyl)ammomum bis(trifluoromethylsiilplionyl)imide 
N,N-Di(methoxye11iyl)anunomuni carbonate 
N,N"Di(methoxyethyl)ammonium hydrogen carbonate 
N,N-Di(rQethoxyethyl)atmnomuni sulphate 
N,N"-Di(methoxyethyl)ammoiuum hydrogen sulphate 
N,N-Di(methoxyethyl)atmnonixira phosphate 
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N,N-Di(methoxyetiLyl)aiimomutn hydrogen phosphate 
N5N-Di(methoxyethyl)aiiimoiuum dihydrogen phosphate 
N,N-Di(methoxyethyl)ammonitim methanesulphonate 
N,N-Di(me1hoxyethyl)ammoiuum trifluoromethaaesulphonate 
N5N-Di(methoxyethyl)ammomum ethylenediaminetetraacetate 
N,N-Di(methoxyethyl)atnmonitiin hexafluorophosphate 
N,N-Di(methoxyethyl)aitimo3iiaHn tetrafluoroborate 
N,N-Di(methoxyethyl)aimnomum trifluoroacetate 
N5N-Di(mefhoxyethyl)aromomtim pentafluoropropanoate 
N5N-Di(methoxyethyl)ainmomum heptafluorobutanoate 
N5N-Di(methoxyefhyl)animomuni phosphoenolpyruvate 

N,N-Di(methoxyefhyl)aixunoniurQ nicotinaaiiide adeniae dinucleotide phosphate 
N5N-Di(methoxyethyl)ammomum adenosinephosphate 
N5N-Di(methoxyethyl)anirQOiiixrai adenosine diphosphate 
N5N-Di(methoxyethyl)ammonitun adenosine triphosphate 
N,N-Di(methoxyethyl)ammonixitn oxyniacate 
N5N-Di(methoxyethyl)ammoninm nitrate 

N5N-Di(methoxyethyl)aa3amomum nitritel-(3-Hydroxypropyl)putresciniiim chloride 
l-(3-Hydroxypropyl)putrescinium broiiaide 
l-(3"Hydroxypropyl)putrescii]ium iodide 

l-(3-Hydroxypropyl)putrescimiim formate ^ 
l-(3-Hydroxypropyl)putrescniinm acetate 
l-(3-Hydi'ox5^ropyl)putresciniuni propanoate 
l-(3-Hydroxypropyl)putrescinium propanedioate 
l-(3-Hydroxypropyl)putrescirdum butanoate 
l-(3-Hydroxypropyl)putresciniuni butenoate 
l-(3-Hydroxypropyl)putresciniiim butaaedioate 
l-(3-Hydroxypropyl)putrescinitim pentanoate 
l-(3-Hydroxypropyl)putrescinium pentanedioate 
1 -(3-Hydroxypropyl)putrescinimn pentenoate 
l-(3-Hydroxypropyl)putresciniiHn hexanoate 
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l-(3-Hydroxypropyl)putrescimiim hexenoate 
l-(3-Hydroxypropyl)putrescimiim heptanoate 
l"(3-Hy(koxypropyl)putresciiuiHn heptanedioate 
l-(3-Hydroxypropyl)putresciaiiim heptenoate 
l-(3-Hydroxypropyl)putresciBium octanoate 
l-(3-Hydroxypropyl)putrescinium octaaedioate 
l-(3-Hydroxypropyl)putresciQinm octenoate 
l-(3-Hydroxypropyl)putresciiiiiim nonanoate 
l-(3-Hydroxypropyl)putrescimiim nonanedioate 
l-(3-Hydroxypropyl)putrescinixmi nonenoate 
L-(3-Hydroxypropyl)piitrescimiim decaaoate 
l-(3-Hydroxypropyl)putresciniiim decanedioate 
L-(3-Hydroxypropyl)putrescmiutn decenoate 
l-(3-Hydroxypropyl)putrescirdxun undecanoate 
L-(3-Hydroxypropyl)putxesciiiium undecanedioate 
L-(3-Hydroxypropyl)putrescijQixim. iindecenoate 
L--(3-Hydroxypropyl)putrescimxim dodecanoate 
L-(3-Hydroxypropyl)putrescirdum dodecaaedicarboxylate 
l-(3-Hydroxypropyl)putresciniuai dodecenecarboxylate 
L-(3-Hydroxypropyl)putrescimum cyclohexaaecarboxylate 
[ -(3-Hydroxypropyl)putresciEdmn cyclohexenecarboxylate 
-(3-Hydroxypropyl)putrescinium phenoxide 
S(3-Hydroxypropyl)putrescinium benzoate 
.-(3-Hydroxypropyl)putrescimum benezenedicarboxylate 
.-(3-Hydroxypropyl)putrescimmn benzenetricarboxylate 
.-(3-Hydroxypropyl)pu1rescimixm benzenetetracarboxylate 
-(3-Hydroxypropyl)putrescimiim chlorobenzoate 
-(3-Hydroxypropyl)piitrescimiim fluorobenzoate 
-(3-Hydroxypropyl)putrescmiiim pentachlorobenzoate 
--(3-Hydroxypropyl)pulTescmium pentafluorobenzoate 
-(3-Hydroxypropyl)putresciBium salicylate 
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l-(3-Hydroxypropyl)putrescimxmi glycolate 
l-(3-Hydroxypropyl)putrescinixun lactate 
l-(3-Hydroxypropyl)putresciiiitiin pantothenate 
l-(3-Hydroxypropyl)putrescimum tartrate 
1"(3-Hy<iroxypropyl)putrescimum hydrogen tartrate 
l-(3-Hydroxypropyl)putresciQiirai mandelate 
l-(3-Hydroxypropyl)putrescimuai crotonate 
1 -(3-Hydroxypropyl)putrescimxjm malate 
l-(3-Hydroxypropyl)putresciiiiimi pyruvate 
l-(3-Hydroxypropyl)putrescimum succinate 
l-(3-Hydroxypropyl)putrescinium citrate 
l-(3-Hydroxypropyl)putresciaimn fmnarate 
l-(3-Hydroxypropyl)putrescimum phenylacetate 
l-(3-Hydroxypropyl)putrescirdum oxalate 

1 -(3-Hydroxypropyl)putrescimurQ bis(trifluoromethylsulphonyl)imide 
1 ■"(3-Hydroxypropyl)putresciniuni methanesulphonate 
l-(3-Hydroxypropyl)putresciniuin trifluoromelliaaesulphonate 
l-(3-Hydroxypropyl)putrescinium hexafluorophosphate 
l-(3-Hydroxypropyl)putrescinium tetrafluoroborate 
l-(3-Hydroxypropyl)putrescinium trifhioroacetate 
1 -(3-Hydroxypropyl)putrescinium pentafluoropropanoatev 
1 -(3 -Hydroxypropyl)putrescinium heptafluorobutanoate ^ 
l-(3-Hydroxypropyl)putresciiiitim phosphoenolpynxvate 

l-(3-Hydroxypropyl)putrescinium nicotinamide adenine dinucleotide phosphate 
l-(3-Hydroxypropyl)putrescinium adenosinephosphate 
l-.(3-Hydroxypropyl)putresciniuni adenosine diphosphate 
1 -(3-Hydroxypropyl)putresciaiuni adenosine triphosphate 
l-(3-Hydroxypropyl)putresciniuni carbonate 
l.(3-Hydroxypropyl)putrescinium hydrogen carbonate 
l-(3-Hydroxypropyl)putrescinium sulphate 
l-(3-Hydroxypropyl)putrescinium hydrogen sidphate 
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1 -(3-Hydroxypropyl)putrescimiim phosphate 
l-(3-Hydroxypropyl)putrescimiim hydrogen phosphate 
1 -(3-Hydroxypropyl)putrescinium dihydrogen phosphate 
l-(3-Hydroxypropyl)putrescinium nitrate 
l-(3-Hydroxypropyl)putrescininm nitrite 

26. A process for the preparation of an io3Qic liquid as claimed in claim 1, the 
process comprising the steps of: 

i. ) providing an organic primary, secondary or tertiary amine; and 

ii. ) neutralising the compound in (i) with an acid. 

27. A process as claimed in claim 26 which comprises the steps of: 

i. ) providing a nitrogen-containing compound of the formula (JI) 

NRR'R" (D) 
in which R is a hydrocarbyl group optionally substituted with by one or more 
substituents selected from nitrogen-containing functional groups (including 
nitrUe, nitro or amino or another basic nitrogen-containing functional group), 
thiol, alkythio, sulphonyl, thiocyanate, isothiocyanate, azido, hydrazino, 
halogen, alkyl optionally interrupted by one or more ether or fhioether 
linkages, alkoxy, alkenyl, hydroxy, carbonyl (including aldehyde or ketone), 
carboxyl, boronate, silyl and substituted amino (e.g. mono- or di-alkylamina. 
or alkyatnido); and 

R' and R'% which may be the same or different, each represent H or R; or any 
two or three of R, R' and R" may be joined together with the N to form a 
cyclic group. 

ii. ) neutralisiag the compound in (i) with an acid. 

28. A process as claimed in claim 26 or 27 wherein the acid includes an anion 
comprising a halogenated inorganic anion, nitrate^ sulphate, carbonate, sulphonate or 
carboxylate. 
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29. The use of an ionic liquid compiising an anion and a cation wherein the 
cation is a primary, secondary or teriary ammonium ion containing a protonated 
liitrogen atom as a solvent for enzyme-catalysed reactions, a solvent for organic 
synthesis, a matrix in matrix-assisted laser desorption/ionisation (MALDI) mass 
spectrometry, a solvent for extraction, in catalysis or liquefaction, nuclear fuel 
reprocessing medium, fuel cell, electrochemical applications, pervaporation, drug 
delivery lubrication, hydraulics, adhesives, sensors, biocides or chromatographic 
media. 

30. The use as claimed in claim 29 wherein the cation is a nitrogen-containing 
cation of the formula (T) 

in which R is a hydrocarbyl group optionally substituted with by one or more 
substituents selected from nitrogen-containing functional groups (including nitrile, 
nitro or amino or another basic nitrogen-containing functional group), thiol, alkythio, 
sulphonyl, thiocyanate, isothiocyanate, azido, hydrazino, halogen, alkyl optionally 
interrupted by one or more ether or thioether linkages, alkoxy, alkenyl, hydroxy, 
carbonyl (including aldehyde or ketone), carboxyl, boronate, silyl and substituted 
amino (e.g. mono- or di-alkylamino or alkyamido); and 

R' and R' which may be the same or different, each represent H or R; or any two or 
three of R, R' and R' ' may be joined together with the N to form a cyclic group. 

31. A method for carryiag out an en2yme-catalysed reaction comprising 
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i. ) providing a liquid reaction medium which contains an ionic liquid 
comprising an anion and a cation wherein the cation is a primary, secondary 
or teriary anmionium ion containing a protonated nitrogen atom; 

ii. ) providing ia the liquid reaction medixam an enzyme and a substrate for 
the enzyme; and 

ill.) allowing reaction of the substrate to occur. 
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